Early experimentation centered around the significance of an inverted retinal image for upright vision. A pioneer in this area was Stratton (1896 Stratton ( , 1897 , who using himself as a subject, wore a monocular lens system that reversed and inverted the visual field. In one experiment he wore the lenses for three days and in another for eight days.
Although he never saw the world "right side up," he maintained that his experiments supported the empirical theory of perception stating that we see the world upright because we learn that it is so and the orientation of the retinal image is irrelevant.
Based on the assumption that the process leading to the perceptual development in the infant is identical to that leading to adaptation to an optically transformed world in the adult, Kohler (1964) conducted extensive research at the University of Innsbruck in Austria involving reversal, inversion, and angular displacement. His Ss wore optically distorting devices for long periods of time sometimes exceeding a month, because he felt that an ! should be given enough time to replace old habits with new ones.
Unlike earlier research, current experiments do not aim at determining whelher an ! will eventually come to perceive the world normal again if she is exposed to the optical distortion for a sufficiently long time. Rather the emphasis now is on the way the altered visual input modifies the perceptual system. For that reason it is not necessary for the S to wear the optically distorting devices for several days.
A line of research that has become increasingly popular and to which we will restrict our attention, is the study of the effects produced by lateral displacement of the visual field. Von Helmholtz is considered the first to have conducted an experiment of this kind as early as 1867 using wedge prisms.
When a person is looking through wedge prisms all the objects within her field of view appear to be shifted to one side, the direction of displacement being towards the apex of the prisms. For instance, if she attempts to point at an object while wearing prisms which displace her apparent visual field to the left, she will miss because she points at the displaced image and not the object itself.
With practice, however, she misses less and less until she can accurately point at the object. Once the prisms are removed and she tries again to point at the object she misses it by pointing too far to the right.
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Both the gradual improvement exhibited during pointing while wearing the prisms, and the after effect observed upon the removal of the prisms, demonstrate that the~ adapted to the new perceptual environment. Rock (1966) defines adaptation as a reduction of the perceived distortion such that if adaptation were complete the world would appear exactly the way it did before it was optically transformed, The typical short-term experiment investigating prismatic adaptation involves a comparison between pre-exposure and post-exposure behavior. In this case, an S is asked to point at a target before and after exposure to prismatic displacement. The difference between preexposure and post-exposure markings is called an adaptive shift if it is in the direction of the prismatic displacement and maladaptive if it is in the opposite direction. This shift provides a quantitative measure of adaptation.
The nature and mechanisms of this perceptual adaptation have been the subject of many theories. For the purpose of the present study only two major models will be reviewed, the "proprioceptive" and the "sensorimotor."
According to the proprioceptive model proposed by Charles S. Harris (1963 Harris ( , 1965 , when a person wearing prisms views her hand pointing at a target she is confronted by two discrepant sources of information about her reaching movement. One source is visual in nature and one proprioceptive. The hand is seen at one place while it "feels" to be at another. It is maintained by this model that during exposure the~ eventually comes to feel that her hand is in a position consistent with the visual information. According to Harris, the felt position of the hand which is seen through the prisms, changes in relation to the rest of the body. When vision and proprioception give conflicting information, vision dominates over proprioception. If the prismatic displacement is removed after adaptation, the ~ will exhibit an adaptive shift because the newly acquired felt position of the hand misguides her. The other major model to be reviewed is the sensorimotor which is proposed by Richard Held and his co-workers (Held and Freedman, 1963) .
The emphasis here is on the process underlying adaptation. According to this model the CNS constantly correlates each motor output, which consists of the efferent signals to the muscles, with the resulting sensory feedback. If one wears prisms, the established central correlation between the motor output and the sensory input is disturbed.
Through successive movements, however, a new "recorrelation" between the motor output and the distorted visual input is established.
In analyzing the act of pointing at a target, the existence of an outside target against which the S can anchor head orientation is stressed as very important in this model.
The act of reaching for a visible target consists in orienting the arm so that the direction of a line drawn from hand to eye matches the actual or potential direction indicated by the head when it is oriented to the target.
(A. Efstathiou, et al., 1967, p. 116.) While for the proprioceptive model adaptation meant a change in the felt position of the hand, here it is defined as a change in the matched orientations between arm and head.
It is difficult to compare and contrast the two models, especially if one considers that the one--the proprioceptive--is talking about the end product of adaptation, while the other--the sensorimotor--deals more with the mechanism of adaptation. The difference, however, between the two models can be made clearer by examining the predictions made by each.
An adaptive shift is predicted when pointing at a visible target, an auditory signal, or the contralateral hand by both the proprioceptive (Harris, 1963; Harris, 1965) , and the sensorimotor model (Efstathiou and Held, 1964) . According to the proprioceptive model, when the S points following prismatic exposure she is proprioceptively informed that she is pointing directly to the target when actually she is missing because the felt position of the hand has been altered. For the sensorimotor model, a visible target, an auditory signal, and the contrallateral hand exist in space as well defined targets towards which the S can orient her head while pointing. Thus she will employ the new matched orientations between arm and head that were established during exposure when arm movement was correlated with a displaced visual feedback.
In an experiment that demonstrates the difference in the pre- Further the two models differ most clearly in their predictions about the existence of an adaptive shift in the straight ahead direction. That is when the S is asked to point with her eyes closed towards her subjective straight ahead. The proprioceptive model predicts an adaptive shift and results conforming to this prediction are reported by Harris (1963) . As the straight ahead is not considered a specific external target to which the S can orient her head, no adaptive shift is predicted by the sensorimotor model. This prediction was confirmed by the findings reported by Bauer and Efstathiou (1965) in disagreement to the earlier findings reported by Harris (1963) . Bauer and Efstathiou reasoned that Harris obtained an adaptive shift in the straight ahead direction because he interspersed in his experiment various kinds of pointings--visible target, auditory target, and straight ahead. As a result of this the straight ahead, being an ambiguous target by itself, was probably "defined" for the~ by the target preceding it. Accordingly, Bauer and Efstathiou found in their study that an ~ showed an adaptive shift in the straight ahead direction only if she had already pointed at a visible target. The~ gave a maladaptive shift if she pointed straight ahead immediately following exposure. This maladaptive shift was attributed to the ambiguity of the straight ahead as a target. 1
The aforementioned Bauer and Efstathiou study is crucial because in dealing with the problem of the existence of an adaptive shift when pointing straight ahead, which is a point on which the two models clearly differ in their predictions, it yielded findings supporting the sensorimotor model. Furthermore they provided evidence that Harris' earlier findings (1963) were an artifact of his design. The two 1 Efstathiou, Aglaia, 1973 personal communication. interrelated major findings of the Bauer and Efstathiou study are:
(1) the influence exercised by the visible target in defining the straight ahead, (2) the absence of an adaptive shift in the straight ahead.
These findings are significant because they seriously question the applicability of the proprioceptive model. Arguments were raised, however, regarding the validity of the findings because the experimental design was not perfectly counterbalanced. It was decided therefore to undertake the present study in order to determine whether the same pattern of results would be obtained if a counterbalanced design is used. The ! was seated facing a 2~' x 2~' board where miniature light bulbs were mounted at a distance of 27". As these lights served as the visible targets, the experiment was conducted in the dark. Throughout the experiment the S's head was held stationary by a biteboard. The S looked through goggles in which prisms had been mounted. The degree of displacement introduced by the prisms was 11° to the right or left.
The goggles were equipped with blinders which were lowered whenever the ! was asked to close her eyes.
The S pointed with a stylus at the board which was made out of Teledeltos paper (Bauer, et al., 1969) . When the stylus contacted the board it measured voltages proportional to the horizontal and vertical coordinates of the contact point. Those measures were read by a PDP-11/20 computer in an adjoining room and printed out on an ASR-33 teletype. Only the measures on the horizontal dimension were used in the computation of the present data.
During pre-exposure and post-exposure markings, the~ was prevented from seeing her hand pointing by a black blinder board which was removed during exposure by lifting it up at one side.
A more detailed description of the apparatus may be found in the Appendix.
PROCEDURE Pre-exposure
While looking through o 0 prismatic displacement, the~ was asked to extend her arm at shoulder height and touch the board with the stylus directly below the visible target. In other conditions she was asked to close her eyes and point straight ahead, Straight ahead was defined for the S as the extension of her nose. In all conditions she was asked to make 10 marks.
Exposure
The blinder board was removed and the target lights were turned on. Altogether there were 7 lights; 3 out of the 7 were switched on in any condition such that they always appeared to be in the center of the board even if the S was looking through the prisms. The S was asked to point randomly at each of the lights an approximate equal number of times for 5 minutes. The movement of the S was the same as during preexposure. She extended her arm, pointed with her index finger, and then dropped it to her lap. Moreover, she was instructed to vary the starting position of each pointing.
Post-exposure
With the prisms adjusted to o 0 displacement and the blinder board replaced, the S made 3 sets of 10 markings in the sequence straight ahead-visible target-straight ahead or visible target-straight aheadvisible target.
The complete design can be seen in Figure 2 . Each S served in all conditions, the sequence being determined randomly.
The NP conditions were included in order to provide a baseline against which all shift values could be compared. Table I indicate that an adaptive shift was obtained in all conditions. By comparison Bauer and Efstathiou (1965) reported shifts of 2,54, 1.66, 1.98, for the VTP: VT 1 SA 2 VT 3 condition, and -1.81 (maladaptive shift), 1.77, 0.83 for the SAP: SA 1 VT 2 SA 3
condition.
It appears that the adaptive shift obtained in the present study Table I ). The paintings made in the straight ahead direction immediately following exposure (SA 1 ) are not significantly different from the ones made after having pointed at a visible target (SA2 or SA 3 ).
Furthermore, the results of the present study fail to replicate the second finding of the Bauer and Efstathiou study, i.e., the absence of an adaptive shift in the straight ahead. A clear adaptive shift of 1,20 inches (see Table I ) was obtained in the present study. This is quite different from the maladaptive shift of -1.31 obtained in SAP: SA 1 by Bauer and Efstathiou.
In line with the sensorimotor model's predictions, the explanation offered by Bauer and Efstathiou regarding the absence of an adaptive shift in the straight ahead direction, is that the straight ahead does not exist by itself as a well defined target in space. The present study provided evidence that the straight ahead exists as a target by itself and is fairly stable, i.e., not significantly influenced by the presentation of a visible target.
Straight ahead and visible target both seem to exist as targets but they are qualitatively different. The one exists outside the S in a fixed location (visible target), while the other (straight ahead) is determined by the direction to which the observer is oriented, and is not fixed in space, These two kinds of targets seem to be differentially affected by prismatic displacement: the ~'s perceptual straight ahead seems to be less influenced than the perception of a visible target (See Table I ).
Thus a potential confounding factor in studies of prismatic displacement utilizing different targets for obtaining adaptive shifts may be the assumption that the targets are qualitatively identical. As the process underlying prismatic adaptation has not yet been adequately explained, different targets should not be considered interchangeable.
Post-exposure measurements obtained in the straight ahead direction cannot be meaningfully subtracted from pre-exposure measurements of visible target pointings and vice versa. (1) Board covered with TELEDELTOS paper. Board is 24' 1 x24".
uf.
(2) The stylus tip is grounded until contact is made with the board.
(3) Synchronizing signal is about t 3.6 VAC.
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(4) This potentiometer is adjusted to produce a clipped sine wave output. 
